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(54) Solid preparation containing low-substituted hydroxypropyl cellulose and production 
process thereof 



(57) Provided are a solid preparation which rapidly 
disintegrates in the oral cavity when taken together with 
the saliva in the oral cavity or a small amount of water, 
can be prepared easily and has strength enough to re- 
tain its formability upon production or during distribution; 
and a production process of the solid preparation. Spe- 
cifically, provided are a solid preparation comprising a 
low-substituted hydroxypropyl cellulose having a loose 
bulk density of 0.40 g/ml or greater and a tapped bulk 
density of 0.60 g/ml or greater, and a sugar and/or sugar 



alcohol; and a production process of the solid prepara- 
tion. Also provided are a solid preparation comprising a 
low-substituted hydroxypropyl cellulose having a vol- 
ume-average particle size as measured by the dry laser 
diffraction method of 25 ujti or less which is obtained by 
pulverizing a low-substituted hydroxypropyl cellulose 
having a loose bulk density of 0.40 g/ml or greater, a 
tapped bulk density of 0.60 g/ml or greater, and a volume 
average particle size of 30 u,m or greater - and a sugar 
and/or sugar alcohol; and a production process of the 
soiid preparation. 
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Description , ■ 

BACKGROUND OF THE INVENTION ' 

5 1. Field of the Invention 

[0001] The present invention relates to a solid preparation which- disintegrates rapidly in the oral cavity with saliva 
or a small amount of water. " 

10 2. Description of the Related Art . , Jf . 

[0002] In recent years, there is a demand for the development .of an easily-taken and easily-administrable solid 
preparation for aged or pediatric patients who have difficulty in swallowing. Specific examples of such a solid preparation 
include orally disintegrating preparations, jellied preparations and paste preparations. Among them, orally disintegrat- 
75 ing preparations can be taken conveniently and comparatively easily without water or with a small amount of water so 
that it can be a dosage form suited for the aged or infant. 

[0003] A variety of orally disintegrating preparations have so far been proposed. For example, an orally disintegrating 
tabletprepared by filling PTP (Press Through Package)_wjth an aqueous solution of an active ingredient and a polymer 
such as gelatin and then lyophilizing it,, and a production process thereof are proposed in Japanese Patent Publication 
20 .(JP-B) No, 62 : 50445/1 987. This process, however requires a special preparation step and in addition : the tablet thus 
prepared involves a problem in handling because of its insufficient strength. 

[0004] In Japanese Patent Provisional Publication (JP-A) No. 5-271 054/1 993, proposed are an orally disintegrating 

- tablet obtained by tabbing kneaded material containing. an active ingredient a sugar and a proper amount of water 
.under ajow pressure and then drying it, and a production process thereof. This process is not suited for mass produc- 
es ■ .tion, because the kneaded materiaUends to adhere to a mortar or pestle. upon tableting and difficulty is encountered 

in water control in the production step. . . t . ... 

[0005] -In Japanese^Patent Provisional Publication (JP-A)„No.. 8-291 051/1996 or 9-48726/1997, proposed are an 
orally disintegrating tablet obtained by tableting a mixture of a sugar and/or sugar .alcohol, a water-soluble binder, an 
active ingredient and the like under a low pressure, wettingihe resulting tablet under moistening conditions for h'eight- 
30 ening the strength of it and then drying, and a production prb.cess,thereof..This process, however,, is accompanied with 
■ the problems that it requires many steps,. a. change in the. appearance of the tablet during Jhe moistening step impairs 
its commodity value and moreover, this process is not suitedfor an active ingredient not stable under humid conditions 
or an active ingredient exhibiting deliquescence.- . ^ i - . 

[0006] Some processes which do not require such a specia!j?roduction technique but use ordinarily employed equip- 
35 jnent have been proposed. In Japanese Patent Provisional Publication (JP-A) No. 9-71523/1 997, proposed is an. orally 
■ disintegrating tablet obtained by tableting, under a low pressure, a mixture comprising an active ingredient, a low- 
substituted hydroxypropyl cellulose as a disintegrator,, crystalline cellulose as an excipient and a lubricant. This tablet, 
: however, : is inferiqrin practice, for example,, in disintegration ^solubility, texture (a feeling, on the tongue) and taste 
owing to a large amount of a cellulose ot polyvinyl pyrroljdone^dditive contained in it, . . 
40 [0007] In Japanese Patent Provisional Publication (JP-A) v No! 11-43429/1999, an orally disintegrating tablet cpm- 
. prising an active ingredient, a sugar and a low-substituted-hydroxypropyl .cellulo.se. having a limited degree of. substi- 
tution is proposed, but it has not satisfactorily improved texture or taste. 

- SUMMARY OF THE INVENTION t ...... 

- [0008] . An object of the present invention is to provide a sojjd.preparation which rapidly disintegrates in the oral cavity 
. ■ when taken together with the saliva in the oral cavity or, a small amount of water, can be prepared. easily and has 
strength enough to retain its form or mojdability upon production or during distribution;, and a productipn process of the 
. -.soJid preparation. .. - ...... . _ . ■ 

50 [Q009] Finding that a solid preparation comprising, a low-substituted hydroxypropyl cellulose having a loose' bulk 
density of 0.40 g/ml or greater and a tapped bulk density of ,6.60, g/rnl or. greater, and.a sugar and/or sugar alcoho; has 
• . enough strength, is free from unpleasant tastcin the oral cavity and permits rapid disintegration of the active ingredient, 
the present inventors have completed the present invention. 

[0010] -In one aspect of the present invention, there is. thus provided a solid preparation comprising a low-substituted 
55 hydroxypropyl cellulose having a loose bulk density of 0.40 g/ml or greater and a tapped bulk density of 0.60. g/ml or 
, - greater and a sugar and/or sugar alcohol; and a production .process of the solid preparation. 

. [0011] In another aspect of the present invention, there is. also provided a solid preparation comprising a low-sub-' 
stituted hydroxypropyl cellulose having a volume average particle size, as measured by trie dry laser diffraction method, 
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of 25 u m or greater which is obtained by pulverizing a low-substituted hydroxypropyl cellulose having a loose bulk 
density of 0.40 g/ml or greater, a tapped bulk density of 0.60 g/ml or greater, and a volume average particle size of 30 
fim or greater as measured by the dry laser diffraction method; and a sugar and/or sugar alcohol; and a production 
process of the solid preparation. ■ - - " 

5 [0012] The solid preparation according to the present invention can easily be taken by the aged or infant having 
weak swallowing power, because it is excellent in formability or moldability and disintegration. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS ' % 

io [0013] The term "loose bulk density" as used herein means the bulk density under a roughly filled state and it is 
determined by uniformly feeding a sample, downwards from the height of 23 cm, to a cylindrical-container (material: 
stainless, capacity: 1 00 mi) of 5.03 cm in diameter and 5.03 cm in height through a 24-mesh sieve specified in Japanese 
Industrial Standard (JIS), leveling its upper'surface and weighing one level container of the sample. 
'. [0014] On the other hand" the term "tapped bulk density" as used herein means the bulk density 'under a densely 

15 filled state with the aid of tapping. The term "tapping" as us ed*' herein means an operation of dropping a container filled 
' with a sample from a predetermined height in repetition to give a light impact : on the bottom of ttie-container, thereby 
filling the container with the sample densely. In practice, after the loose bulk density is determined by weighing one 
level container of the sample ; a cap (a fixture of the below-described' "''Powder Teste?'; product of -Hosokaw.a Micron 
Corporation) is put on the container, the sample powders were : -added up to the upper edge of the cap and then tapping 

20 from the height of 1 .6 cm is conducted 180 times, After completion of the tapping, the cap is_ removed, the upper surface 
of the* container is leved, and one level container of the powders is weighed*as "tappecTbulk density". The above- 
described operations can be conducted using '' Powder Tester PT-D"* (trade narri'e; product of Hdsokawa Micron Cor- 
poration)." J " ".'*_'". 

[0015] The low-substituted hydroxypropyl cellulose to be used in the present Invention fras^a loose bulk density of 

25 0.40 g/ml or greater and a tapped bulk density of 0.60'g/ml or greater, preferably that available by pulverizi np/a"1ow- 
substituted hydroxypropyl cellulose having the above-described bulk densities and in addition^ rVavihg a volume average 
' particle size, as measured by the dry laser diffraction method, of 30 ujti or greater. Pulverization may be conducted in 
a conventional manner, for example, by Using a pulverizer such as ball mill, hammer mill, knife milt or jet mill. - - • 
[0016] The term "dry laser diffraction method" as"' used heriein means a method, like that using an HELOS apparatus 

30 _ of'Sympatec AG/Germany, of exposing a powder sample/ wfii'crfh as been injected by compressed" air, to a laser light 
and determining the volume average particle size from "its diffraction strength. Accordingto, for example, page 88 of 
"Kaitei Zoho Funtai Bussei Zujietsu (revised and~ehlarged edition of lllustratiorfof Powder Properties" edited by^Funtai 
Kogakukai and Nippon Funtai Kogyogijutsu Kyokai; published by Nikkei Gijutsu Tosho Co., Ltd., 1985, the volume- 
average particle size is calculated by {S(nD 3 ) / £n} 1/3 wherein D is a particle diameter, n is the" number of particles 

35 having the particle diameter, and Xn is a total number of particles. _ J 

[0017] The low-substituted hydroxypropyl cellulose to be used in the present invention is a kind of cellulose ether. 
Although it is analogous to the hydroxypropyl celiufcse popularly employed as a binder, trieir properties are not'the 
same. They differ essentially in the' content of a hydrbxypropoxyl group. The content of the former one is 5 to 16.0 
wt%, while that of the latter one is 53.4 to 77.5 *wt%. : ThW content of the hydroxypropoxyl- group is measured by the 

40 method as specified in Japanese Pharmacopoeia a¥id itsfrange is clearly specified by the monograph of "low-substituted 
hydro'xypYopyl cellulose" of Japanese Pharmacopoeia/ * 

[0018] The low -substituted hydroxypropyl cellulosecontains a hydroxypropoxyl '-group "in an amount of 5X> to 16.0 
wt%. ' v:v "' " : - • 

[0019] The low-substituted hydroxypropyl cellulose having a loose bulk density of 0.40 g/ml or greater and a tapped 
is bulk density of 0.60 g/ml or greater may be prepared as described below. First, pulp is immersed in.an alkali solution 
to yield an alkali cellulose and then, this alkali cellulose is reacted with propylene oxide. The reaction product is charged 
in water or water adjusted to have alkalinity to completely dissolve the former in the "latter. The substantially uniform, 
clear slurry thus obtained is then neutralized with hydrochloric acid. After collection of the low-substituted Hydroxypropyl 
cellulose thus precipitated,' it is washed with water, dried and then pulverized 1 " 

so [0020] The term "completely dissolve" as used herein means that the product almost completely loses its shape in 
the solution. Therefore, it embraces not only a completely clear solution but also an' unclear slurry or a slurry'in which 
remaining of about 5 to 1 0 blobs per 3 liters 'can ; be recognized. After dissolution, the product is in the form of a highly 
Viscous slurry which requires a' kneading device having a high stirring power such as kneader. By neutralization with 
an acid such as hydrochloric acid, low-substituted hydroxypropyl cellulose is precipitated; followed by collection . wash- 
55 ing, drying and pulverization, whereby the low-substituted hydroxypropyl cellulose of the present invention can be 
obtained. ' ' t ' * ~- w 

[0021] In the preferred embodiment of the presenrinvention," employed is a low-substituted hydroxypropyl cellulose 
having a volume average particle size, as 'measured by the dry laser diffraction method; of 25 um or less'whtch is 
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obtained by pulverizing a low-substituted hydroxypropyf cellulose having a loose bulk density of 0.40 g/ml or greater 
(more preferably, 0.40 g/ml or greater but less than 0.60 g/ml), a "tapped bulk density of 0.60 g/ml or greater (more 
preferably. 0.60 g/ml or greater but less than 0.B5 g/ml) and a volume average particle size ; as measured by the above- 
described diffraction method, of 30 u m or greater (more preferably, 30 to 200 u,m), The low-substituted hydroxypropyl 
5 cellulose thus obtained is preferred to have a loose bulk density of 0.29 g/ml or greater (more preferably, 0.29 g/ml or 
greater but less than 0.55 g/ml) and a tapped bulk density of 0.55 g/ml or greater (more preferably, 0.55 g/ml or greater 
butlessthan 0.65 g/ml). . . 

[0022] In the present invention, the low-substituted hydroxypropyl cellulose is added in- an amount of 1 to 99 parts 
by weight preferably 5 to 50 parts' by weight, in 100 parts by weight of the solid preparation.- Amounts of the low- 
to substituted hydrbxypropyj cellulose less than 1 part by weight may make rt difficult to handle the- tablet because of 
insufficient strength while those exceeding 99 parts by weight may cause a delay.iri disintegration of the tablet in the 
oral cavity in spite of imparting the tablet with sufficient strength. 

[0023] In the present invention, the term "sugar and/or sugar alcohol" as used herein means a sugar in a wide sense 
which includes a sugar alcohol. Sugar is a generic name of carbohydrates which are soluble in water and have a sweet 

f5 taste, and includes monosaccharides and a large number of 'oligosaccharides. Polysaccharides- are also included in 
the term "sugar".because they are hydrolyzed into a sugar The term "sugar alcohol" means a polyhydric alcohol formed 
by reduction of the carbonyl group of a" sugar and It also includes cyclic sugar alcohols (cyclitols) having analogous 
properties. ' ' ' * 

[0024] In the present invention, preferred examples of the sugar or sugar alcohol include erythritol sorbitol, trehalose, 

20 xylitoL mannitot, glucose and sucrose, with erythritol, sorbitol . trehalose and xylitol being particularly preferred. They • 
may be used either singly or in combination. 

[0025] These sugars or sugar alcohols are used in the crystalline or powdery form. Use of those having an average 

- particle size olSOO un\or Jess .impairs the resulting solid preparation with excellent properties in formability or molda- 
...bjlity. disintegration, and texture. 

25 .,.[0026] . The sugar and/or sugar alcohol is added in "an amouht'of 1 to 99 parts by weight preferably 10 to 90 -parts 
by-weight in 100 parts by weight of the solid preparation. At an amount of the sugar and/or sugar alcohol less than 1 
part by weight, it may take a longer time for the'resulting tablet to be disintegrated in the oral cavity, while at an amount 
exceeding 99 parts by weight, the strength of the resulting preparation may become insufficient. 
[0027] There is no particular limitation imposed on the 'kind of the main component to' be incorporated in the solid 

30 preparation of the present invention insofar as it is a pharmaceutical. For example, an analgesic-antipyretic, antibiotic, 
anti-inflammatory, vitamin or nutrient may be incorporated. 

[0028] Another ingredient such as lubricant, binder stabilizer, colorant or corrigent may also be added. 

[0029] The solid preparation of the present invention may be produced by mixing the above-described ingredients 

and then treating the resulting mixture by direct tableting or dry tableting. Or a method such as dry granulation, fluidized 
35 bed granulation or wet granulation may be employed. 

[0030] The tableting for the formation of tablets may be conducted using an apparatus ordinarily employed for the 
. ,^ formation or granulation of tablets. Examples may include single-punch tableting machine, rotary tableting machine 
V and tableting tester.. / ' 

[0031] Upon tableting, formation is conducted usually under a pressure 6f 50 to 300 MPa, preferably 80 to 200 MPa. 
*o At an pressure less than 50 MPa'. the resuming tablet 'may have insufficient hardness, which disturbs, easy handling, 

while pressures exceeding 300 MPa may happen to cause a delay in disintegration. 

[0032] The solid preparation, particularly, orally disintegrating tablet thus produced is : excellent in disintegration in 
, , the oral cavity and retains pro per. formability or moldability (strength). More specifically, the disintegration time in the 

- , oral cavity (time until the tablet completely dissolves with the ialiva of a normal adult in the oral cavity) of the solid 
45 ■ ^ preparation of the present invention is usually 1 to 60 seconds, preferably 1 to 40 seconds, more preferably 1 to 30 - 

.-. seconds. The hardness of the tablet (as fneasured by rab let hardness tester) is usually about 2 to 15- kgf, preferably 
3 to 10 kgf .' V ' ' 

- [0033] . The solid preparation of the present invention" embraces tablets, granules, fine subtilaes and capsules-. 
[0034] Examples and Comparative Examples of the present invention wilt be described below. However, these ex- 

50 amples are not to be construed to limit the scope of the invention. * - : - - 

<Example 1> 

[0035] • After 70 parts by weight of powder obtained by pulverizing' Erythritol (product of Nikken Chemicals Co., Ltd.) 
55.. } in a mortar and.shifting it through a sieve" having an "'opening of 355 u.m and 30 parts by weight of a low-substituted 
hydroxypropyl cellulose (having a volume average particle size/ as measured by the dry laser method; of 47 urn, a 
- . .loose buJk density of 0.47 g/ml, a tapped bulk density of 0.69~ g7ml and a hydroxyprdpoxyl content of 1-1 .0 wt%) were 
mixed, magnesium stearate was added theretd'in 0.5 wt% based on the weight of the resulting mixture. Then, the 
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mixture was-comprosROri fit 100 MPa by using a single-punch tabieting machine ('Tableting tester", manufactured by 
Sankyo Biotech Co Ltd ) whereby a solid preparation of 1-1 pm 0 and 480 mg/tabiet was obtained. 



<Example 2> 



[0036] After 70 parts by weight of powder obtained by pulverizing Erythritol in a mortar and shifting it through a sieve 
having an opening of 355 *im and 30 parts by weight of a low-substituted hydroxypropyl cellulose (obtained by finely 
pulverizing the low-substituted hydroxypropyl cellulose obtained in Example 1 and having a volume average particle 
size, as measured by the dry -laser method, ot 16 \im) wer.e mixed, magnesium stearate added thereto in 0.5 wt% 
based on the weight of the resulting mixture. Then, the, mixture. was compressed at 100 MPa by using a single-punch 
tableting machine, whereby a solid preparation of 11 mm ; 0 and 480 mg/tablet was obtained. ^ 



<Example 3> 



[0037] Atter-70 parts by weight of powder obtained by pulverizing Erythritol in a mortar and shifting it through a sieve 
having an opening of 355 pm and 30 parts by weight of the low -substituted hydroxypropyl cellulose of Example 1 were 
mixed, purified water was sprayed to the resulting mixture by using a fluidi?ed-bed granulator ("Multiplex MP-0i" man- 
ufactured by Pawrex Corporation), whereby fluidized-bed granulation was conducted. Ma'gnesium stearate was then 
added in 0.5 wt% based on ihe resulting granulated powders. Thenjhe mixture was compressed at 100 MPa by using 
a single.punch tapleting machine, whereby a solid preparation^ and 480 mgAabiet was obtained. : " 

<Example 4> . , z -> ■ - . ' ■ . • - •*: .; . : -< - : -_ - 

[0038] After 70 parts by weight of powder obtained by pulverizing' erythritol in a mortar and shifting it through a sieve 
having an opening of 355 urn and 30 parts by weight pt^he low -substituted hydroxypropyl celtu lose' of Example ^ere 
mixed, purified water was sprayed to the resulting mixture by using a fluidized-bed granulator ("Multiplex MP -0V' man- 
ufactured by Pawrex Corporation), whereby fluidized-bed granulation was conducted: Magnesium stearate was then 
added in 0.5 wt% based on the resulting granulated! powders. Then, the mixture was compressed at 100 MPa by using 
a single-punch tableting machine, whereby a solid preparation pf 11, mm 0 and 4B0 mg/tablet was obtained. / 

<Exampie5> , : ... - 

[0039] In a similar manner to Example 4 except fpj'a. change pf the compression force to 200 MPa, an orally disin- 
tegrating tablet was obtained. . , - » ..^ y : , .. . . , 

<Comparative Example 1> , : ^ r .- : ■. - v ■ -• 

[0040] To the powder obtained by pulverizing erythritol in a mortar and shifting it through a sieve having an opening 
of 355 urn was added 0.5 wt% of magnesium stearate based on the.powder, followed by compression at 1 00 MPa by 
using a : single-punch tableting machine, whereby a §plid "preparation pf 11 mm 0 and 480 Trig/tablet was obtained. 

■ Comparative Example 2> - . . t : 3 - , . " - - . 

w [0041] After 70 parts by weight of powder obtaip.ee! py pulverizing .erythfitpt in a mortar arid shirting it through a sieve 
"^avingnan opening of 355 urn and 30 parts by weight pj^.lpw-substitut^d hydroxypropyl cellulose ( M LH -21" manufactured 
- by Shin-Etsu Chemicals Co", Ltd., having a,volume Average p article' size, as measured by the dry laser-method, of 37 
urn. a loose bulk density' of 0.335 g/ml, a lapped bulk density of 0.597 g/ml and a hydroxypropoxyl content of 10.9 vjrt%) 
were mixed, magnesium stearate was added in Q.,5 w1% based on the resulting mixture. Then, the mixture was com- 
pressed at -1 00 MPa by'using a single-punch,tableting^ machine,' whereby orally disintegrating tablets, each iV mm 0 
and 460 mg per tablet, were obtained. . ; v _ : ■ j ■ ; • ^ — - 

<Comparativc Example 3> _ . , . 

[0042] After 70 parts by weight of powder obtained by pulverizing erythritol in a mortar and shifting it through a sieve 
having an opening of, 355 umand 30 parts by; weight of the Jow-substituted hydroxypropyl cellulose; of Comparative 
-Example 2 were mixed/, purifiec-water was sprayed, to the resulting mixture/ whereby fluidized-bed'granulation was 
, conducted. Magnesium stearate was then addfcdja.0.5 wt%. based on .the resulting granulated ppwders. Then, the 
resulting mixture was compressed at 1 00 MPa by u>ing a single-punch tableting machine, whereby orally disintegrating 
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tablets : each 11 mm 0 and 4B0 mg per tablet,, were obtained. 



Comparative Example 4> \ - : ■• 

s [0043] In a similar manner to Comparative Example 3 except for the use of a low-substituted hydroxypropyl cellulose 
("LH-31" manufactured by Shin-Etsu Chemicals Co., Ltd. : having a volume average particle size, as measured by the 
dry laser method, of 1 7 ujti. a loose bulk density of 0.323 g/ml, a tapped bulk density of 0.623 g/ml and a hydroxypropoxyl 
content Df 10.9 wt.%), an orally disintegrating tablet was obtained. 

10 Comparative Example 5> ' ; 

[0044] In a similar manner to Comparative Example 3 except for the use of a low-substituted hydroxypropyl cellulose 
' ("LH-32" manufactured by Shin-Etsu Chemicals Co., -Ltd.. having a volume average particle size, as measured by the 
dry laser method, of 1 8 jim ; a loose bulk density of 0.306 g/ml, a tapped bulk density of 0.582 g/ml and a hydroxypropoxyl 

'5 content of 8.3 wt%) : an orally disintegrating tablet was obtained. 

[0045] The hardness and disintegration time of the obtained tablets in each of Examples 1 to 5 and Comparative 
Examples 1 to 5 were measured. The results are shown in Table 1 . The hardness of the orally disintegrating tablets 
was measured using a "tablet- hardness tester (Elveca hardness tester), while the disintegration time was measured 
using .a disintegration tester specified in Japanese Pharmacopoeia (test liquid: water, 37 6 C) at n=6 (n* standing for the 

20 number of samples). The disintegration time in the oral cavity was evaluated by 5 normal male and female adults. It 
was determined by the time until the tablet dissolves or disintegrates completely in their oral cavity' when th'ey keep it 
lightly within their mouth without chewing it. The average value was calculated. At the same time; feeling, upon use 
. . was also evaluated. Evaluation was made based on four grades, that is, excellent (A), good (B), fair (C) and poor (D). 
[0046] From the results of Table 1 , it has been found that in the relationship between the hardness and disintegration 

25 time, each of the solid preparations of the present invention shows rapid disintegration and good texture in the oral 
cavity. 



Table 1 





Hardness (kgf) 


Disintegration test (J. 
P.) (second) 


Disintegration time in 
the oral cavity 
(second) 


Feeling upon use * 


Example 1 


2 


8 


37 


B 


Example 2 


4 


1B 


41 


B 


Example 3 


2 


6 


21 


B 


Example 4 


4 


8 


21 


A 


Example 5 


6 


11 


27 


A 


Comparative 
Example 1 


unmeasurable 








Comparative 
Example 2 


2 


8 


45 


D 


Comparative 
Example 3 


3 


12 


47 


C 


Comparative 
Example 4 


4 


14 


50 


C 


Comparative 
Example 5 


6 


20 


130 


D 



* A: excellent, B: good, C: fair, D; poor 



55 Claims 



1 . A solid preparation comprising a low-substituted hydroxypropyl cellulose having a loose bulk density of 0.40 g/ml 
or greater and a tapped bulk density of 0.60 g/ml or greater and a sugar and/or sugar alcohol. 
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2. A solid preparation comprising a -low-substituted hydrojjcypropyl.cellulose. having a volume average particle size 
as measured by the dry laser diffraction method of 25 jimor less, which is obtained by pulverizing a low-substituted 
hydroxypropyl cellulose having a loose bulk density of 0.40 g/m! or greater, a tapped bulk density of 0.60 g/ml or 
greater, and a volume average particle size as measured by said dry laser diffraction method of 30 jim or greater; 

5 and a sugar and/or sugar alcohol. . . r ■ . • < 

3. A solid preparation according to claim 1 or. 2.. wherein said sugar and/or sugar alcohol is at least one selected from 
the group consisting of erythritoL sorbitol trehalose, xyiitol, mannitof: glucose and sucrose. 

10 4. A solid preparation according to any one of claims 1 to 3, wherein said sugar and/or sugar alcohol has an average 
particle size of 500 |im or less. 

5, A solid preparation according to any one of claims 1 to 4, wherein a hydroxypropyl content of said low-substituted 
hydroxypropyl cellulose ranges from 5.0 to 16.0 wt%. .. . - 



15 



A process for production of a solid preparation, which comprises mixing a low-substituted hydroxypropyl cellulose 
having a loose bulk density of 0.40 g/ml or greater ani a tapped bulkdenstty of 0.60 g/ml or greater with a sugar 
and/or'sugar alcohol; or mixing a low-substitute_d,.hydroxyprppyl cellulose haying* a volume average particle size 
as measured by the dry laser diffraction method of..2Sfim prje^s .which is obtained by pulverizing a low-substituted 
20 hydroxypropyl cellulose having a loose bulk density qf 0.40. c^m I or.greater a tapped bulk density of"0.60 ; g/ml or 

greater and. a volume average particle size as measured by said method of 30 ujn or 'less, with said sugar and/or 
sugar alcohol. , . w ^ r \ . "' ■ * - - - ' * 
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